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ABSTRACT • " . > . ^ ^ • / ' 

This report represents* an attempt made by the field ^ 
staff of a Summer Institute of Ling-uistics at the University of Papua 
N^w Guine^ to improye the existing educational programs^ vhichr by 
*knd large^ are centrally produced in an- expatriate-dominated context^ 
and admin isteiijsd' coijn try wide • Based on the assumption that language 
and social sti^ucture are very similar^ such a progran^ could be 
feasible* Howeverr in Pap^ua New Guinea with its' diy*ersity of 
cultures, and each' culture evolving its :own language, and l,ai!guage , 
the way in which reality is represented/ this surely Xed to confusioi) 
and misunderstanding* The author sent to all .field'^taff a : 
specialiyconstructed questionnaire related to their understandin-g of 
math/science- concepts and the degree pf difficulty the staff 
encountered .in expressing these concepts i^ ti^^'if own,, vernacular* 
Osing the* resultant data, the autlior .suggests possible approaphes^ 
that could bemused to deal with coiiceptual difficulties, encountered 
by students* Teacher awareness, consideration, of student involvement 
in activities and then attempting to derive a concept is a method 



proposed, and schematically presented. (Author /EB) 
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° \ INTRODUCTION 

In his ^iddress to the Eighth Waigani' Seminar, Paolo Freire outlined 
^two broad educational approaches "which might be used. The first .of these 
was temed the "empty vessel" approach - the second was called'the. ^ 
"involvement" method. During the execCition of th^irst approach, ' 
learjiers are treated as if they are, 1 itepuH^fTempty^ vessels capabable 
of being filled up, not with water = buk^th knowledge, facts. No ^ V 
acknowledgement is made of | the Iwrners* previous or ongoing experiential 
frairfewoi^k, arid the assumption ^pumably) is that therfe exists a coding . 
scheme which renders a bpcly ^of information intelligible for and 
appropriate to a universal? audience. The second Approach, that, of , 
^"involvement", does not make 'this, assumptioij and proceeds along entinelyl 
\different Tijries with experience fojrming an integral part of the structure 
pf the educational situation. • . , / 

^' ■ '■ . . ■ ■ -X ■ 

In Western' societies, Westerners have a rough, Idea of the MM of 
experiences which learnlfrs'have been through - and on the basis df this ^ 
knowledge they can be treatedMn two different ways. .: 

(i) We can adopt the empty pitcher approach;, assuming impHcftly 
that^the "oujt^'of school " experiences which learners have befp 
' through and are going through have no useful role to play tn 

^uca*ional programme. Most thinking practitioners (and ^» 
indeed anyone who thinks) would now reject thl^ 4s a totally. ^; 
false framework within which to work, "To-'neglect the 



"beginning state" of a 'learner is to court educational ^#^1®^ 
disaster, within the system in irfany^ cases, ] Wf^'' 



(ii) We can treat thfi^earners as "|Dartlyrf1lled" pitchVs» accep-^' 



ttng thesis tence of something within them, and tr^ndi'ng the 

led educational process to proceed with this something ; 4' 
taken into account and being compleJnfentary to it, ^ y:^^ 

o .' ^ 



9 » - \ - 2- - 

, - , 

An education systems should take Into account the experiences" which 
have already been imprinted upon th6 learner 's* mind., It 'ts good' > „ 
educational practice to test before a programme is administered to - 
learners, in order to check whether implicit assumptions concerning what 
the. learner already knows and can do are valid, (if the assumptions are 
riot correct, then iesrcher and learner never itart off at the same point-^ 
and the whole programme is -quite likely doomed tp failure). It is gpod^ 
practice too^ to be aware of and .take ihto account the whole range of a ' 
learner's e)<periences which he" can bring to bear upon the learning 
situation. For example, when we begin to teach chil-dren map-reading- 
n fnakgs mjisiT more sense to give them,maps containing geog.raphical _ . 
features with which they -are famil iarHatber than subjecting -^etn to 
representations .of con^letely unknown landfprms and features. In any 
centrally-produced educatiortar~p»^ramme\ one is assumiTig\n existent^ 
experiential framework for the l^a^ners - and this is the same thing- ' 
as attributing to them a cultural/background. / . - 

• When -Western curriculum (4^igners and teachers set up pregranmes 
for;Western*children, then^these assumptions which are made concerning 
cultural background are usually reasonably (tlitfugff by no means perfectly) 
accurate." .It is fairly certain that the vast majprity of Australian, 
children will^ Eiythe age of ten, 'have Experienced a very wide range of 
modern technology and be aware of m"any,aspects. of this technological 
society. All will have spent many hours listening to radio and almost / 
all will have spent «ven more hours watching T.V. The kind of jocial 
structure inwhicb they will have been brought up - the way people 
interact, carry out business; etc. - yill be very similar foremost ' 
children* and well known to the educational programme designer. So, 
assuming that the^, curriculum designer or teacher is a person of . 
modera|^ vision and imagination, there is a fair'cKance that the 



^contents" whith get tipged into the learner will not be ttfo inapprop- 
riate. But* what of a country such as- Papua New Guinea, where nothing^ 
like the same set of conditions holds? 



In Papua New Guinea educational programmes are, by and»large, 
centrally pracjuced in ap expatriate-domijiated context, and admini- 
stered country-wide. This is an "efficient" procedure, in that it 
ensures that materials usually arrive in schools, and that an 
educational prograrrme is carried through by a certified teacher 
Whether or *not the procedure is effectives from the point of view of. 
the learners getting anything out of it ,is. much more doubtful. XtliS' 
doubt arises out of a nurrf)er of pnoblems \and questions which become 
imnediately evident when the appropriaten^s of the whole modus 7" 
operandi of the engineered learning situation is seriously examined. 
There are three basic questions withift. the framework of the present 
discussioh^'. ' 

(i) " Are the correct assumptions (albout learn,ers' cultural 

' backgrounds - and hence their experiences and perceptions 
of these) /being made about learners? ' / . * 

(ii) ; Is it possible to make a single set af assumption's which 
/is anywhere near correct In a cpntext as culturally" 



•I 



diverse as that of PNG^ \ 

(iiiy Assuming that the answers to both (i) and (ii) are not 
, "yes" (which is almost certainly the case)^^hat can be 
' ^one about \<t anyway? . " ' * « ■ 



If we are to adopt a' sensible "partly-fi'llfiti pi.tcber" approach, 
then it is essential- thai: we take int^ account what a learner Jilready 
kfiows and can do, building upon his conceptual strengths', framing 



the programme in a £o?ttext wfrich' is intelligible and famliar. This 
N would probably not be too di^icult for someone " who .was well -trained ^ 
' in teaching techniques and educational programme design and • who'was^ '^ 
ftlso a member of the cultliral ^group (.or at least very well acflqiiainted'' 
.with it). But in reality, these conditions are seldom satisfied. . 
The point is,, that it fs not too difficu-lt .for an^ne'from inside a 
particular cultural group .to teach culturally a:^ropriate material' 
within that same group. Problems arise when we want to introduce ' 
') ctfltULrally "foreign" material into a particular society. ,It is'very , 
• easy for a Paipua New Guinean to teach traditional fishing technology to , 

• . * ♦ ♦ 

others within his culture-- the crunch comes when we have to teach 
• ■ - . ' , \- , ' <• 

Western science and mathematics 'ih PNG schools. 

.y. • .One of thB.main* problen\s which exists for teaching programme 
'designers tn PNG (and, to be fair, most of them are^ell aware of it^is 
basically that of determining the cultural milieu of the communUi^^s 
at whom their programmes are aimed. And, thfe problem is-compotmiJed by 
the fact. that there is no culture which is common to the whole of PNG, -• 
there 'are many similarities among -different. groups,^ it is* true, byt- 
there are also a, lot of differences. For the moment, we will shelve the 
-problen of the diversity of cultures, &nd concentrate -ins.tead upon how 
■one might determine those aspect^ of the society which might profitably 
be borne in/nintf when educational progrannes'a'"e being designed. (We 
should r^arember tcjo that there are strigent practical limitations which 
Ipxist, Most teaehers and curriculun desi'gners - -in. common with the vast 

majority ofj;he\popyl ace - are not trainecf in field work, anthropology, 

• fl ingui sties; etc. ; .so "common-sense" ^approaches are necessary) . 

-i. - • • * , 

It is probably the language spoken by a community which is mdr-e 
♦'than aiiy,thing else, a determinant of the culture - the' language has'' *\ 
; . evolved to fit the .culture in which it exists. Language is a process ' * 
O of- symboWsatio^, and the way in which its symbols represent reality 
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must to some extent reflect its native speakers' perceptions^ of'^eir 
.environment and the way in which^they cope with it., If-We continue 
' to argue aT^ng these broadly Whorfi an lines, tiifin^it is conceivable 
that a lan^a^ should give some clues as-to^^ow highly developed 
certain concepts are within. a given cultural group. For examfde, I 
.-remember reading that a certain desert dwelling group Has up to about 
600 terms^ relating to camel ^ -^specific words exist for a camel about 
to give birth, a camel which has just drunk water, a camel which is 
about to rest, etq. This is understandable in view of ,the central 
plare which, camels hold in people's lives,. and it would be very 
foolish to neglect this richfiess of "caftiel" vo^iabuTaffyVin any educa- 
tlonal pr*ogramme. ("ca'ttTe'^ for Masai, arfS^siiow" for Eskimos have 
similarly extensive vocabularies) Apartf ran using camels (rather than 
other animals) as parting points for certain progranmes-, the whole 
of the biological classificati^ System Would' be i^itiallV unin^tel- 
ligibletto a person from the ttiltureJ The camel would occupy the 
, same undistinguished position ^as many othe^r quadrupeds, and this 
* would^almost certainly be totally unacceptable and'nonsensical to the 
people unless the?' programme were carefully designed -with the 
importance of the -camel bornejn mind.'^ Certainly, "the standard ; 
biological c^fissification scheme cou^d' never be tossed 'into the pot 
in a lump. , , - , . . 
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I Accepting the importance ofj^Qguall as an indicator of concep- 
tual development and environmental perceptloh, how can educational 
programme designers' iitilisg this fact? The remainder of thi« 
article describes^ an attempt which wl^rmade uttlising the* expertise 
of Summer Insti^tute of UfiguisticSj/teld staff, h was not intended 
that an educational programme shoyld b'e consftructed as a result of 

- ' " :^ ' c\ . .. .1 




,this enquiry; t}ie aim was*siiiiply to see whether it was possible to 
collect information, simply and quickly, whiph toqld be utilised in 
curriculum design. One of the inai'h^problems which occurs all the way. 
through the formal educational system is the difficulty which students 
.have iff coping witfj quanthative' concepts; and since this was also my 
own chief interest', informatiqn relating to the development of maths/ 
science programmes was aimed for. ' ^ 

Working with the headquarters staff of S.I.L. a questionnaire form 
Cwhich is/described later on) was constructed! and sent on to all S.I.L. 
•fieia workers in PNG. The questionnaire approach has obvious and weTl- 
.known limitations; however, all of the questions could be answered in 
aif open-ended way if the respondent so de'sired, so responses were not 
necessarily invalidated by constraining them within a narrow range. 
Also, .given the limitations within which most currit:ulum personnel 
operate, it is an approach which is feasible,. whife a more direct 
■ approacfi (fndividual interview for example) is' not. 

In al 1,' thirty jquestionnair^ forms were returned; of these, "twenty 
six hadrbeen filled, in at great length and -obviously a l6t>df care had 
been-takeh in completing- them. ; These twenty six (each representing a' ' 
different language group) were the ones which were utilised. in the 
analysis, some 'of which is described helow. The forms were lengthy 
and asked for a lot of informa'tion - accordingly, a lot of -information 
was received. Although the questions were mainly linguistic in 
nature, tJ\e miin emphasis of the questionnaire was toward educational . 
problems, ^s described above; accordingly, most of the analysis was 
.carried, out in this spirit. " • ' ' , ■ . 

■ . ' . \ 

, Macrae (1974") in a* discu|sion of quantitative feature^ which are ' 
common to all cultures puts forward the 'foil owing suggestions: ^ 
Measuring, set theory (or classifying). Ordering, Counting systans. 



7. 

These are topics which are contained' in practically every mathematics 
syllabtfs, .forming the whole basis of many. So there seem to be 
^gro4pds for suspecting that a "culture-based" approach to mathematics 
(particularly in the "early stages) might be feasible. This list was 
subdivided and extended somewhat to give the following specific areas 
which the questionnaire was aimed at. . . 

1. Mea$AJrtiT<i 

^ Length; Weight; Time; Speed; Height; Distance; Area; Volume. 

All of the concepts listed above are quantitative, and have 
^ , specific units which enable them to be measured precisely' in 

Western situations.' Much of basic maths and science is concerned 
with the description and manipulation of th^se concepts." 

2. Classifications . . ^ - ' 

Modfifn approaches^ to mathernatics rely very heavfly upon -set 
theory, wh^iph is -basically a. means of classifying objects and , 
concepts according to various attributes whiph ^ey possess.. The 
basic structure of formal Tog tc^ can also fo\low^^on from'st^cE a 
scheme. So, it is not difficult to'se? why the ways- fn which 
people commonly classify can be- of central importance in determing 
approaches to mathematical and .Scientific studies.' The 
vocabulary of classifications O'Not All", "Only", "Sproe" etc) "is 
important too. ' * ^ 



3. Ordering ' . 

- ™, — ^ ^ • ■ 

The ability to- orcter .objects in .terms of a givep quantitative 
attri^te (weight, length, volume, etc.) is easily/seen to be 
impo"rtant, both for the real understanding of the attributes and..^ 

• 11 




for the logic underlying the ordering scheme.' Contexts in which 
Initial ordering exercises' are framed are going to be important.. 
The vocabulary of ordering - "bigger than",, "shorter than", "the 
heaviest", etcv js ^aiso of importance. - 

% - « * . ' 

4. Counting-systOTs • 

The "base- ten" system of counting used in Western culture is 
arbitrary, having evolved on the basis -of man's physical* charach- 
teris'tics. "Alternative systems are equally ^lid, and where 
these exist they ^a^e of obviibus importance fpr beg inning number 



work. 



Causal i ty/Condi tional i ty, 



In scientific explanation the notion of a regular caus^ and effect 
mechsinism' is crucial. Even in Western societies, where the idea is 
wel 1 -developed, the -percefved riature and "strength^f caiis.e-effect 
relationships tendr to depend^ upqpibe context. Choosing the right' 
contexts for work could be important in early teaching prograrrmes. 



The questionnaire was organised. into'" fourteen sliort sections, witti 
all sections having a similar fortnat. In the main, respondents were , 
-asked to assess ho\v difficult or. easy it was„to express the sense of->a 
parti cuUj(^^tence (in english) in the vernacular with which they were^ 
workiny. They were asked to rate^ the ease of translation. on a seven point 
scale/from 1(» easy: short utterances which clearly-carry the same j 
meani^ig as » the english expression) to '7(» very difficult: practi'cally 
imp^>ssible to, express in vernacular) In additioft, th^re w|is room for ' 
comment after each item. On occasions", respof|^ents were asked to 
describe' local systems of numerating, measuring length, detenflining time 



etc. Some examples of the items -are given below, under the 
headings described above, • , 

1 . Measuring ' " 

.« • ^ ' 

"The two pieces of wood are. the same length" 



Easy 



1 2 3 



"It takes' the same time to build a house as.it 
does to plant a garden" * . " , 





« 








<• 




Easy 


1 


2 3 4 5 


' 6 7 


Hard 



Are there any commonly used units of- length? If 
so, please list tfjose whidh you know of. 

"The area of A plusthea'^ea of B is equal to the. 
area' of 



















Easy- 


• 1 . 


2 3 


'4 "5> 


6 . 7 


Hard 



"The dis'tance .between A and B =is ,the same as*th.e 
distance between C and D*' 




Classifications 



3> 



i Are the following distinguishing classifications Vqninionl^ made 

in your local context? ' ■ , ' 



J. Living/Dead ' Yes/No. ■ 

■J . 

2. Natural /Man-made Yes/No. ' 

''All nlen are living things', but all living things are, pot men" 



"Some guks are' nifs; this is a gulc, stf 'it might te a-ni? ore. it 
might not be". /— ^ • ^ - 




Easy 



* etc. 
Ordering 




Hard . ^ 



Tfi^se items pccufed throughout the"" other sections: e.q.. 

"A is longerthan-xB". . - \. . ^' ^ - 
"It .took a longey* time to walk from A to B today than, it 
did ye'sterday". ' ^ 

"He is the biggest man here\ . ' ' ~ - 
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Counting Systems 

. * 1 i 

' ' ' ' ' ^ ' ^ • ii ' ^ 

' Can you describe the.counting system which is used Tocalm 

-^Tvyo stones plus three stones equals five stones" 
I^Four groups^ of three §oys each equals twelv^ boys*'- 

"Half as much"^ • ' 

',-<.■ 

etc. • , ■ - , . ^ 

Causal fty/Condiiionality ^ • . . ' 

"Event A happened because event B happened".' * ' 
"Whenever, event A -happjehs/'event B follows it". • , ^ 
"If an,d only if event A happeos, then event B follows it". 

^ in addition, a few specific terms were aimed at through 
sentences such as* the following.. ^ , ' * , ' 

• "The population ^o.f the village ir increasing/decreasing" 
' " Not all of the .people can go" * < 
. " At least three people were killed" 



etc. 



The largest amount of information collected from the question- 
'naires related to the way is which various quantities were'^-measured, 
and how easy .it was to describe and operate upon these concepts . 
Description, understanding and measurement of these concepts occupies 
a central position in much of the primary and secondary rtiaths and 
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science. which is currently taught in PNG." "It f ol 1 ows-- that the extent 
to which these concepts are developed and the ways in which Weste/n 
and local parallels might exist is of importance for teachers and 
curriculum designers. The remainder' of this report is concerned/with 
an analysis of the information relating to quantitative concei>ts and 
their measurement, "and a discussion pf how- this' information migfjt be 
utilised in the implementation of a more -"culturally-based" educational 
progr^ititie . (A later report will deal with other aspects of the 
infprmation collected). 



r 
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MEASUREMENT ^ " ' 

When we'talk about measuring^ something, what we are doing is to 
j describe how many times bigger a given attribute of an object is 
' than the same attribute of some "sltandard"- ^ome common attributes^ 
used in measurement ^re those which have beeh described earlier: " 
viz: Length, Weight, Height, Disteince, Speed, Area and Volume. The 
Results from the questionnaii*es indicate that not all tof these 
corjtfexts are equally suitable^for tne teaching of the basic 
activity of measurement (wjiicji 4s n0t at all surprising). This 
becomes very obvious from a consideration of several aspects of the 
responses. 

■ f ' ^ * ' . • 

To start, with, we may look at the difficulty rating for the 
sentences associated with tbe» various concepts, and we find that in 
general the 1;ol lowing broad statements can be made. . . 

• ' ■ \ .■ , ' . _ ^ 

, Statements relating to the concept of length and \^e^gaz &re 

made' relatively readily. tn most' vernaculars, and this Is 

particularly th6 case for length. * 

(ii) Statements relating to the concepts- of Area and Volume 
are made only with considerable difficulty In the 
i' - . vernaculars. 



(Ill) . Statements rfelatfng tp Height, Distance and Speed are made 
. . with middling difficulty! 
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As an example of this, consider the statement: 
"The length of (f^ plus the length of (B) is equal to the 
leiigth of. (t)". ' ' 1? " 



14. . • . • ' ' / 



Nineteen out of the twenty-six respondent^ rated .this- on the' 
"easy" end of the scale. . ' ' 

By contrast, the statement: 
\ , ■' , J! • 

'•'The* area of (A) plus the area of (B) is equal to the area, 

of cc)". . . ' ; 

was rated oil the "Difficult" end of the scale by seventeen out 
of the twenty six respondents. ' *' 'j/ ; 

It also appeared from the open-ended conrients which were m'ade- " 
that the use of length and weight measurementsr (again, length in 
par,ticular) aVs far more common than for speed or vol-ume say. Some 
interesting 'comments were made with respect .to the. various techniques 
of measurement which are employed. A selection of these is given 
below. ^ 

1. Lengths of cane are'used a^ measuring rods when constructing 
new hoiises. The caries are«used to measure the Intervals between 
t)ie poles of an existent house, then these. measurements are 
transferred direct to the new house. 



^■'dlbi/l'ikaru; S. ChlmbuJ 



describing a length measurement^ "Put your arm three times 
and.get me a- length of wood as long as that" or "double-span" - 
Ifingertip to fingertip] three times" etc. 

iRossell IS.4M.B.D.3 

■ Only relative weights exfst - heavy, very heavy, heavy little 
bit, not heavy, etc. ^ - 

[Patep. Mumeng, Korobe] 



Weights of various woods are compared with each" other, *s are 
bags of fish and coffe& and cases of fish.. But.i^ is each man's 
impression: usually referred to as "heavy" or "light". 



, IDaga; M.B.D.] 

* • • 

[With reference to "Distance"] The local unit 'is "a Bay's 
travel" or "a s^tage", which is not very^preciise. 

. rw^dlark-Is.j M.bS.,^# _f 
■ r I' • 

There ^re tpms- for: truly fast, fas^\ not sf fal|, not so 
slow, slow, truly slow, stopped. -Tfie'e are n(S"-ilb|al 
measurable units of speed. 




IRotobas, B'vill 

One can only say lin relation to area] gafdett.^s bigger ^ 
than yours" - *3ust by looking at. it - but not using units of | 
area. ~ . ' , . . , . ■ / • F- 

ILanglfliar, Mordbe]' 

• ^ ' • .i. 

"Size" would be used for ar«a. A statement like: the above |^ 

fTh-fe. area of my garden Is bigger than yours") would be made,| 

after visual observatlort only. Th6re Is no .method of , 

measuring the garden area. , * . 

' , IBinumarlen, Kalnantu] . • f 



i 
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9. Not possijple [to say that "Tfte volume of water 1s equal to (local 
units)"]. Unless you said 1t was the same as the water of N 
coconuts or N joints of bamboa. 

. • ■ ^'V ' ■ ' 

[Nasio>, Bougainville^j 

10. The people would not think of fthe volume of]'a solid rock *and 

» 

liquid waiter using the same words. A rock's volume Is in a 
different class fr^ the water's volume. . " ^ 

[Korafe,.Tufi: N.D.] - ^ 

Taking these statements as being representative. of many others 
which were made in' a similar vein/it is possible to discuss some 
wa/s^- in, which the teaching of measurement might arise most naturally* 
out of the cultural ba'ckground.^ To' begin with, it'might be necessary 
to defend the point of view that teaching prograimies should arise out 
qf the* cultural frame-work. "Knowledge, confcepts, learning of any • ■ 
refal form can only arise out<)f a framework of experience. It is 
, pointless trying to 'Explain the'meanlTia of "red" to a man who was. 
''previously 'blind and has Just regained his'sight.v One has to 
present hin^with^a series of 'red "objects so that hVcpnies to gain the 
^concept of re^fhejs. .A simiUr approach can b-e usedWVeach the 
colours, blue,, yellow, green, etc. AfterwardsV-cne can explain tha^ 
"colour" is a generic term eni bracing all of these- primary concepts - 
but to attempt ^td define colour before he has experienced the range 
of sensations would be ludicrous. True,-a blind man could be taught 
that "red" is the."s6nsory impression which results frcm.lTght of 
wavelength about 7,000 A° falling upon the retina" - but such a 
learned definition is completely meaningless to. him since it has no 
experiential context. This is an extreme example, but it has its 
potenti at counterparts in many parts of educational programmes. 



If we assume then that a background of experience is 
necessary to enable any ^meaningful learning to talce. place, then- 
two basic apprdacfres |re possible 'within a teaching programne/ . 
*One can teach so that learning arises out of experiences commonly 
encountered in the culture or one,'can neglect the cultural' context 
and provide (or ait, least make the attempt) the necessary range of 
experiences as an integral p'art of the programme. There are 
problems associated with this latter Ipproach. Probably the most 
sfenous of' these is that the educational programme is perceived 
as being totally distinct from "real life" - samting bilong skul - 
whereas most programmVs^in PNG (an^ other parts of the world) are 
now aiming in the^direction of a closer affinity betweer\ school 
and ^community. A second problem is that in many qa^ses it is 
possible for' dysfunctions to occur between^.schoot aad community 
^earning; totally different approaches may '^efbr ought to. bear 
upon, the same problem i'a the two contexts, without school or 
communTty acknowledging the existence of. the alternative approach, 
This.must Surely lead to confusion and rMsunderstatiding/ The / 
arguments, for building upon the existent cultural experiential \ 
•framework are persuasive. , . 

.W6 now proceed with the discussion by' noting first that 
measurement was dejscribed, basically, as. the number of times' 
bigger a certain something is in comparison\ith a standard 
something.. (For example, we measure length i^n term? of a standard 
metre). Comment 1,, above, is interesting in that it indicates 
that there is no need for a stautfard unit when measAirements of 

'house dimensions are made during this, particular building process. 
The house itself is taken as the standard, and a replka 

"constructed simply by transferring a dimension', .marked on a 



pi(ec€i of bamboo, from the old to the- new. This? is a perfectly, sensible 
procedure, so long as one 1s conceded or^y w.ith replicating llngths. 
One would need td be careful in^bringing up the^concep* qf a standard 
unit of length., and its ilefulness, in such a context where procedures 
can function perfectly well without it. Comment 2, oj\ the.ot-her hand 
indiratel a context in, which the concept vOf a unit measuje of length 
could veiry easily be introduced. If the name "metre"- were tagged onto 
the ^rm length^ measurement,^ then one would immediately^be* ir\to an 
introduction.'to the Western Systern of measurement/ Thenfe are 
appropriate and inappropriate contexts where the concept. of a unir 
measurement can be intrdduced. . - * ' > , " ^ 

' cements 3 af^d 4 are interesting (and'representati.ve of a large" 
number of others) in that they demonstrate the way in ^hioh descriptive 
tertit, in a-specific situation, can take op the meaning of '"absolutes", 
and in effect 'become " tei^ms of measurement. "Now,- it,fs true jihat we do 
this, iri a Western context also and indeed primary maths procedures 
currently in uSe.in PNG (Mathematics Primary. Syllabus: Department 
of Education,' Konedobu)" are aimed at teaching the meaning of '"Tong" ' 
and "short" and "heavy" and "light" through very conci^ete' procedures. 
There could be something to be said though for using tlie s.ituationk in ^ 
which such comparisons are cormionly made, be'fore movtng*anto less 
familiar arid- obviously engineered situations. In this way, a link , 
between school and the outside world mtght become uiore, apparent. Also, 
one should be at pains to bihing out the fact that the terms heavy, - 
long, distant, etc. are comparative to some situa^tiond' nonn^^hich 
always exists; that ts, tbey are made with reference to some kind of ' 
vague, standard. This coiWd easily lead into a progr^anjme of 
measurement in terms of Itandard units. . - 

.t 
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Coinments 5 and 6 also feed into the kind of discussion of the last 
, ^paragraph. They indicate the sort df trouble which is^^likely to occS^ 
-|^Mn gj^tting across the idea of fixed and constant units, "A day's , 
travel", referred to in contnent 5 is probably thk nfcst appropriate 

• ' distance unit in the cultural context, ^But, it is going to vary 
' according .^to the specific journey which one is talking about - and it* 

IS very important to. bear this irji mind if one attempts to introduce 
the Western concept , of distance, particularly .In relation to length 
of journey, 

The next two, comment^, 7 'and 8, wbich reTafte*to Area, .indicate 
•quite clearly the kirjd of problem which one would be likely tq^ \ 

* encounter in getting .across the concept. The concept of area, and 
its measurement, has simplj-upl; developed in almost all of the groups ^ 
covered by the survey - presumably because it has never' been 
needed. True, the possession of JandMs of central importance: but 
s^ze alone is not the. only criterion which has to be home in mind, . 
Fertility, location* tet^rBiin, etc^T all contribute toward the 
des'^irability of a piece of land, in addition to its size, (A study 
of the Australian reaTs'estate market will illustrate a similar 
phenomenon in Western^society) . If, then, one is to introduce the 
concept of area, it:wou1d' have .to Be done with; these constraints borne 
in mind; a^^eurhtext wfiere arrear wgs^ the prime fa^'ctor would have to be' 
chosen. A pouple of interesting teaching su^estions were made. 

"Perhaps, it could ^be^taught in terms of , how many c^oconuts could 
be planted, since these are almost always plaftted at regular intervals" 
^ ' ^ ' [Nasioi; Bougainvifl e] > g ' ^ ^ 

. [Area could be taught in the context'ofjf Number of potato rows, 
and. number of vin;es planted in each" IKewa; S|H,DJ 

o ■ • •• S3 . f 
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Both of these suggestions a^e Interesting 'in that they indicate 
that jiirect analogies between local and Hestern schem^ do in fact' 
exist. In the first suggestion a "coconut space" is a standard (and 
fairl-y fixed) unit of area, while in the second there. is:, a direct 
relationship with the measurement of area 'by "length times breadth". 
These relatbnships might well be used. i>> teaching strategies. 

• The las |- two conments point out the similar difficulty which' 
exists with t^e volume concept. In general, the concept of volume 
as "space occupied", regardless of what occupies ilf, is not 
needed in village society, and Jiiis is clearly indicated by comment 
.ip. So, one would need to.be careflil in the tntroductipn of the 
generalised concept, and a more gradual' approach, using \iquids in 
the manner indicated by^ comment 9 might be more valid. Another 
similar teaching suggestion was received: 

"[Volume could be taught] in terms of metal (booking pots of 
water or in terms of varying lengths of bamboo tubes, with bamboo 
tubes; both length and diamet^ could be variables easily . 
maintained and measured" 

^ ^ IRotobas: Bougainvill*] 

"A Gooklnglpot full" is a perfectTy respectable unit of . 
-.^ume, and the bamboo tube is as close as one .is likely to get y 
to k graduated measure found in laboratories;^, In general , wf^at^ 
\% being suggested is that there are a great variety of possible 
Parting points from which one can take off i in any teaching 
prograrmie}> and it seenis to make sense that the starting-point 
should be one which is already famiTiar and comprehensible ^to 
learjiers. Eventually, of course, one has to leave familiar 



situe^-i OPS' with which learners dre acouainted; but the transition is 
eased by at least starting off ort common ground. This principle of 
moving' from the known to the unkrtown.or from the relevant to the less 
relevant is well illustrated by the following conwent which was 
received,^ 

"Coffee growing -has mad€ a start as a cash crop^ The people are 
being paid according to tfje ^^^^ight' of their coffee, and this is 'for 
most the. only encpuntbr with the l^stern "weight" concept." It -15.3 
meaningful context, as they are "being paid for labour and , the labbu 
is concretely expressed in the weight of the bag of coffee beans. 
They are intimately acquainted with-'the fact of the bag's weight, 
having carried it for miles I Some have the feeling that they may be 
getting cheated by those who' do the coffee buying, singe the sellers 
do not understand the system'of weight";/' 

.V ^ [D^dibi/Mikaru; Kainantu, .E.H.D./ . 

Having set up the principle that teaching progrannies/(particuTarly 
in adult education and early primary) should start of f from the 
culturally knpwn, the next sections •Indicate which situa\;lons a'^e likely 
to be easy and which difficult, thrgugh' an analysis of respondents' 
ratings, of the ease of utterance of various sentences; , The figure in 
brackets following each sentence is the weighted mean"difficulty" ' 
score wh^ich was attatched to each. A ^cbre of l,.d indicates extreme 
ease, while 7. '0 indicates very great difficulty. .[For example; (ij 
below scores 6.0' and is thus rated as being difficult, while (iii).r^tes 
a score of 1.2, and is thus considered to; be quite e^sy]. 
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(i) ^The length o.f^the i>iece ofVound is Clocal units), 

(ii) J The length of the pole is fflne feet (ac'cepting. that people 
• ' w,ill not understand. "oine feet").. (3.7) 

(iii) The two pieces of wood are 'the same length. (1.2) 

(iv) • The lengtfi of (/^ i^us the length of .(^) is. equal to the lenjth 

<)f ,{C); (3.1) 

iv) -A is longer/shorter than B.. (1.5) 

The sentence which Is rated as being most difftcuUJs the first, and 
this is entirely Hue to th.e fact that very few generalised length unitsj. 
exist in- PNG societies (although a few rough measures do exist withii 
specific contexts). Among the'few general length units reported "wer^the 
following: 



Wagu: 40'' - 50' 
Sewa: . 4' .- 6' 



Ki ksi 



Daga.^M.Bjo. 



FaiwoV, Kiunga. W.D 



In add It 1^0 n, a number-- of respondents reported measurements based upoh 
body dimensjons; e.g/- * ^ '"^'^ 



long as your arm (^ 
long as your li 
long as your fi^ 




Ro6sell Is; m'.B.D. 
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^ I In^ general the rest of the seatences were not rated as being l^o, 
difficult, and the main conceptual difference as compared ^^ith the 
Western, seems to.be in either-the absence of units , or of 'their being 
vague and non-unique where they do, exist.. For^ example, ^f or Kainano- , 
Kafe in the Eastern Highlands, the foup ;units",of length ^are "short" ^ , 
"like-short", "like-lofig," and ^ "long",' and similar adj^ctival^units 
were reported from other areas ^. The difficulty which js likely to be 
encountered in introducing the invariant 'natureM)f units is well 
illustrated'^v the follov^fing corimetrt. ^ 

"In teajj^iing [lengtht! the teacher should- be' aware of the local 
concepts. Tha^fact should be stressed that the ^un its- of length, area, 
etc are constant and not just relative;- i.e. a foot i^ an e)i:act. length 
and is always ths same length" IMumeng, Morobe District].. 

These remarks concerning the unique natui(VB of Vength units are alsg 
applicable to measurements of other attributes of ^bbjects^ such as , 
weight, volume, etc. ' , . ^ 

Weight . ".'"*•' 

(i) . The weight of the object is (local unitsi (S.9)'- ' , 

(i1) The weight of the object.is 51bs (accepting ^t^iat people will not 
V understand 51 bs) (4.3) " . . /' 

(iii) ^The two. stones are the same weight- (1.2) " ~ 

(1v) The weight of the man is equal to the weight of the roc"k. (2.6) 

(v) The weigtet of (A).plus the weight of (B) ts^equal to th'e'weigbt 
of (C) (2.9) • . , • 

(vi) . A>is heavier/lighter tihan B. (1.7) 



.■ 'As with- the concept of length/It is the Idea of a gene^^allsed unit which ' 
gives ihe'most trouble, andJio weight units per se were reported. A few measures 
s-uch -as ""As much as. a man can carry" or "As jnuch as a bag of swept potato". were 
Iconmented ujSon, but these are even more vague than the length- measures which exist. 
For. example,, a.3,ist of weight terms cpnfined to "heavy; a little heavy; ;iight" . 
as reported from Kiunga 1n the Western district is typical. 

Ih addition, these adjecti^l terms can only apply, to a specific context, 
and as such 4re pfiing made implicitly in terms "of a situational norm. ^Ft)r example, 
if w€L;say that tine bag islieavyi Ihen we must have some kind of typical bag in 
mind to compare *it,j/ith. This works pferfectly^well w.ithin^ familfar situations, 
but o)ie is lost when ft comes to, 'describing w.eights.in an unfamiliar context. In 
this 'case a. generalised standard is (fieeded. PNG culture in general \acks such. 
S^standard (because it has never been needed), and the' introduction of such a 
concept would best be framed, in a situation where it was seen to b-e useful. 

(i) >A runs faster/slower than B. (2.1) 

(H)' A runs at the.same speed as B; (2.6) • ' 

(14(14 The pig can run tw.lce as fast as the boy (6.7) 

. The third sentence is rated, as being extreni-^ly difficult to translate^" 
accurately into vernacular; the main point which 13 made is that the exact 
' quantitative relationsiiip is just ajsput impossible (and this holds for 
measurement of the other attributes too). To say that someone is runnifTg faster 
than someone else.is rel atiWl^i-feasy , as the difficulty rating for (i) ind.icates^ 
but to quantify this further is very ^liffieult. Some respondents showed 
considerable .inventiveness in framing the translation in a way which would be 
intelligible. ^ ' • ' ' 



"If you ran from here to. the house, the' pig could run from here to the house 
and back here 1n the same time". 

[Kewa, S.H.D.] 

"The pig running and reaching the water could return. And the;boy could (just) 
reach. the water • , ^ \ 

[Nasioi, Bougainville] . ' 

This kind of discussion involviTig different distances travelled in a fixed 
time could be used as the basis for getting over the idea of comparative speeds/ 
Certainly, there are considerable difficulties associated with this concept (in 
its Western sense) and this is well iflustra^sd by the respondent who writes: 

"Speed can only be expressed in. general terms: , ie, fast, very fast, slow, 
very slow. Lacking a unit of time and a unit of distance, there is no real way 
to express speed; hence no local unit of speed" ♦ ' ' * 

[Dadibi/Midarui S.> bimbuj ^ 

It is interesting to roLethat in a large percentage of^the vernacular^ 
sampled, there was no comparative ^cbnstructi on. This means that the iderof "faster 
^than" (or "longer than", "heavier than", etc) may not have quite . the same meaning 
as it does in english. Consider the follov/ing two examples, which ?re representa- 
tive of comments made about sentence (i). ^ , 

No comparison construction • "A runs fast. B runs slow". 

There is no comparative degree 'in Binumarien, so the statement is not a 
concise 'one. However, it may be expressed'as: 

- "A is a great runner' r is abov* B". • x 
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Now, the literal" translations given above do not have exactly'the 
same meaning, in english, as the original. First language speakers of 
english would agree that "A- runs faster than B" has a different 
connotation from "A runs .fast, B runs slow". It is interesting to note 
that attention has already been drawn to the "absolute" interpretations 
which Papua New Guinean students tend to place upon purely comparative 
statements. (Jones, 1972). In a discussion of the way in which PNG 
students responded ^0 item involving the word increase , the. following 
'Statement was made. • ' ^ ' ! ' 

"All it [ie. the sentence containing the .word "increase"] indicates 
is that population is siow greater than -it was some time previously, a 
fact which was understood perfectly by the fir^t language sample - all 
responded correctly to the item. The second language sample, on "the 
other hand, impose the extra implication that (a) the, previous popula- 
tion was small and/or (b) the present population is large, and answer 
accordfngly,." 

This imposition of the extra implications referred to above could 
possibly arise out of the fact that some of the- respondents had first ■ 
languages which contained no comparative construction. Hence there 
could be thir tendency for -purely relative constructions to be viewed in 
more absolute terms. 



Heigtit 



Are there different words for "height," 
and "length"? 

Is "height" expressed differently from 
"distance"? 
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(i) The height of the tree (as opposed to -length) is (local units). 
(6.1) ^ ^ 

(ii) The two men are the same height. 0.8) 

(iii) A is higher than B. (1.8) ... 

It appears from the answers to the first two qu^tions that^n 
many cultures :in PUG height is not distinguished from length/ 
Going a little deeper into the replies though, one finds that distinc- 
tions are usually drawn (and indeed it would be rather surprising if 
they were not). However, one would need to be. rather careful, in many 
situations, in drawing distinctions. between ar comparing length and 
height measurements. The comments below speak for themselves. 

A thing "goes up" for height^ but" is not really in contrast to 
the term for long; i.e. either can be used for tall , but not both 
for long. ^ * ' 

[Bena Bena, Goroka", E.H.D.j 

Height and distam:e are not abstracts in the language. Neither is 
heard, . C ' 

[UsarufaJ 

If an\dbjeGt is in contact with the ground, like a tree it is the 
same [as "lenflth"]. If separated by a space, like a plane, it Is a 
different word. ' , ^ 

IWoodlark Is; M.B.D.] . . t 
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Length measured bortzontally is measured as short, medlun, ling, 
etc; while height vertically is expressed as "Its leg is short,: - 
mediiin; long etc." 

iPatep, Mumeng, Morobe] 

It is easy to say that two men are the same, but it is difficult 
to specifically Indicate ^the idea of height. 

[Aiua Kainantu, E.H.D.] 

Often the two terms. {for height and length;! are mixed, so that / 
length cart also mean height - but not vice-versa. 

. ■ IDaga, M.B.D.] ' ' - 

To' get across that you were comparing height you would have to 
• say - "these two men are the same. They are tall/shart". 



One comes up aga-lnst exactly the same klnds^of problem con- • 
cern1ng*un1ts of height as one does with units of length. Usually.* 
th^ do-jiot exist. A couple of respondents reported that referents, ■ ' ". ; 
such 2^ a length of bamboo, are used to transfer's height dimension • 
from one location to another; this 1s in cor^trast to transferring' 
the dimension in terms of a standard unit (such as a foot or a metf^eU 

Distance ' . • - " 

Is it poss^le: to distinguish betweeti distance Yes - • 9 
"as the crow fl.les^d the distance from one point No - 17 
• to another as one must travel between them? ' . » 
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(i) WitH reference to the diagram above how easy Is-it to say ; C\ /• 
concisely: ,'• ' -1 ^'^Xy 

• ^ ^ "The distance- between A and B- remains the same, no 
matter which of the two paths, one takes". C5.6) 

(ii) The distance between A and B is (local units). (5.8) - i 

(iii) The distance between A and B is the same as the distance 
between C and D. (3.2) , ^ - ^ 

,iv) The distance between A and B is less than/greater than the ^. 
distance between C and D. C3.0) 

■\' - • ■ 'V 

(v) A is farth^ away/nearer than B. i.Z.2). 

Referring to (ii) we see that, as for thexOther attributes, it 
is difficult 'to specify a distance accurately, since no local units 
exist.' The following two comments illustrate this 'quite well. 

We- can only say "as far as _^uch and such a vfllage-from here" - 

. ['^ossel Is;.M.B.D.] . - ' ' 

' The local unit is "a day's travel" or "a stage", which is not|^ " 
very precise. " . 

[Wood! ark Is; M.B.D.] 

• The high difficulty score given to the first sentence indicates 
that the distinction, between "straight line distance" and. "travelled 
distance" is hazy. This is not really isurpri sing-, since the concept 

; -38 ' 
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.'>'0f distance as "distance travelled"' 1s far more^useful In PNG cultures 

} ' 

•• ani^ In most cases too In Western society. One respondent makes this ^, ^ M 
\ pqintwell: . . - • 

■ ' \ 

The idea of distance is relevant only to.the^paths that must be 
^travelled, so the distance [?etween A and B depends upon the path. 

iPatep, Mumeng, Morobe] ^ 

And thfs idea bfstheevaluation of concepts in line with perceived 
usefulness in thfe environment is illustrated Beautifully by the ■ 
following cofranent which refers to "distance as the crow flies". 

V 

.• Yes. [it would b| easy to get the. concept over] if you could 
convince ,them first that it is meaningful to talk about distances 
"as the crow.,flies'S what good does such, a i^ieasurement do them? 
In our culture [i .e'. Western] no-one ever travels directly through the 
aaytht so no distances are ever recorded as chords of the earth's 
c1rple» even thoughr that would be the "real" distance. 

INasioi» Bougainville] 

This, highlights very nicely the difficulty which is likely to be 
experienced in teaching concepts for which no use can b.e seen, and 
which do hot arise out of exfierience. As the man remarked above* • 
teaching distance between New York and Port Moresby as- distance in a 
straight line thrcujgh the earth would be rather ludicrous and , . 
'somewhat confusing; However, the fact remains that "crow-flight" 
distance is_ a useful concept in mar\yjWstern situations - but this 
.concept is probably best left until it arises naturally out of a \ 
contest where it does have meaning. Air travel is an obvious 
example; and indeed this has had an effect in some places. 
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' .Our people do understand Plane^Travel straight from Tufi to Wanigela 
as opposed to the circuitous canoe trip.. The word dtfnbu can be used to 
indicate straight . ' 

* * IKorafe; TQfi; N.D.] 

In- some societies, the concept is o^bviously very well <leveloped, as 
the following comment shows. 

"If we went' straight, thedistance to go from Ato B, or to go from 
C to D; their distance would be the Same", ie. this distinguishes 
distance from the length of the* roads between places." 

All one can say in general is that any effective educational 
programme which introduced western concepts Qf/ distance measurement 
would have ta be aware of -locaj concepts, and th6. programme would need 
to' be planned accordingly. 



Area . . ' . * ^ 

(i^ The area of the garden is (local units). (6.6) 

(ii) ' The areas' of^thos.e two gardens are the^same. (3.6.) 

(iii) The area. of my garden is bigger than the area-of yours. (3.3) 

(.iv) The area of A plus the area of B is'equal to the area of 
^C. ,(4.9) 



(v)i 
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How easy would it be to say, with reference to' the diagrams 
above: 'V.. , . ^ 

"The areas of the figures are the same, although the shapes 
are different". C 5.2 ) * • , 

' The overall impression which, one gets frck^be^^ficulty 
ratings 1s that the concept of area (in lhe<i?estern sense), is 
handled only with difficulty. Jhere is certainly nothing which 
approaches a unit of area, although - as was pointed out earlier 
the "space needed for one coconut" or something similar cotild ' 
serve as a unit of area^ As the respondent put it: « 

t " ~ 

"•"If-^best context {for teaching Area] would be garden size. 

or cocoa planting^ s,1ze; related to nunfaer of- trees per unit- 
Area., ii . ' ^ • _ . 
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IRotobas; Bougainville] , 



few comments will give some idea, of the state of develop- 
ment 0f the concept Ln most of the groups covered. " 

..One can only say "the two gardens are the same". This is 
amblgijous, as It might refer *to fertility as well as size; 

.'^ ' ■ [Aiua; kainantu. E.H.D.]^ 

, IVs the concept that is difficult. One can sa^^dll these 
things in some way, but, it is doiibted iTi fact. ' ■ " ? 

" - fUsarufa^ .. ^ / v- 
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It could be said [i.e..>^that the two gardens, are equal in area] but 
it would always be debated ' ■ •. f \ 

/■ ' iBena, Bena„ f!-,roka; E.H.D.] 

This last cormient is interesting in, that it does indicate a context 
in which a measure of area would arise naturally, and would be S^en to^ 
useful . An effective teachitig strategy might^arite out of this. Another 
respondent^made this point vyelj.when he wrote:,. 

Although at present tT>ere is no shortage of Ijfnd, the situation will 
change if C'himbus are allwed to re-settle 'among the people. Then the 
matter of area will become^mor^^ipeaningful , antj could even now be a good 
frame of reference. , : 

t UDadibi/Mikarij; S. Chimbu] 

It seems as if it is the area of land through which the coilcept could 
be mofet easily and validly introduced (thts suggestion was almost unanimous), 
but there wer^. Some other suggestions too,, sueh as from Rossel Is., where it: 
was sug'^sted ^tftat 'e area of different saij^ would be a'meaningful context. 

Volume _ 

^ ^' - J. . • 

(i)' Are there terms whicK\express the volume of: 

(a) A block of woorf. Yes '- 2, Nol - 24 , • 

. (b) An "amount of water, 'r'^s - 8, Nof - 18, 

(c) A rock ^.Yes - 0, No -" .„26 

(d) The amount 0' space,, Yes - 2, .No - 24 
in a house or gtherJ- 
hollow, object* , 



(1i) Th^ volume of this stone Is equal -to (local units). (-7.0 )J 
till) The volume of the water Is equal to (local units) (-6."8 ) 

(iv) The volume of'llquid iivthe two vessels' is the same (*4.3 ) 

(v) The volume of ,the rock is eq/al to. the volume.' of 

the water. ( 6.8 ) ' , ' . \, 

< 0 . 

\ 

(i) shows that with the exception of some terms for volume 
of water, the volume concept is almost totally absent from the sample 
V vernaculars. In addition. (il)^Cl^K) and (v) are all rated as being 
•so difficult as to be almost impossible.\ This is not too surprising,, 
since volume (as opposed to length or weight say) is a concept wlTi<:h can 
easily be' done without in^PNG societies. This Is particularly the 
case for the abstraction of volume from two- very different substances 
like rock and water^,, As one respondent w,rote with. reference to (v). 

This kind of comparision does not exist, ther6 being no reason for 
n. . - 

% >. 'IBinumarlen, Kalnan^u.; E.H.D.] 

The' Idea of volume in relation to liquids 1^ more Immediately ~ 
useful than it.ls In, relation to solids (as far as most PNG people-are 
concerned anyway); so this Is probably tthe best place to start^ If 
one wants to -develop the Idea of volume as a geperal attribute of all . 
materials, then the fall owing, comment - with reference to (v) above - 
shoulcf certal^nly be borne In mind. 

) If the container holding the water was obviously similar in 
, volume to the rock. It would help. If the rocks were spherical and the 
water were in a thin bamboo, for example, the Idea would probably be 
lo^t. [Dadibl/Mikaru; S. Chimbu] 

,• . ■ 38 ■ - ■ . . ' 
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TIME 



TijTie confceptualization is rather different frolm the other concepts 
(length, volume, etc) .which have bueen so far clealt with, in* that it 
represents a much less tangible entity. Even so, the quantitative 
aspects of ^ time are of importance in many educational progr^rmies and 
differences ytfetween Western and local systems could lead to problems 
for learnersr^ 



(i) All respondents reported that'wprdV or phrases existed^ the 
veRnaculars for the following time -periods. 

;• ^,A. Two y^ars , ' . ^ ' " . 

B. Three months 

C • ^ Two weeks . . . •^^ > 

D. Three days , * 

Years are reported as being measured in terms of (a) planting 

seasons (b) festivals (c) natural phe"nomena. For ejiampJe: 

:'' 

(a) Year is equal to a "taro cycle" [Salt-Yui, Chimbu],' 

. ' I' 

(b) Year • Sing sing festival [Kewa; S.H.D.]. 

^(c-) Year 1s the same work, as the low-tide season, as the low^* 
tide season comes each year. [Rossel Is.; M.B.DJ 

Months are almost without exception equated with tha phases of^ the 
moon;* frequently "moon" and "month" -is represented by the same. word. . 

/ . • . . . . ■ 
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Weeks ^re In firi^ cases represented by the imported pidgin word 
''wlk'^ in other casjesvifis referred to in terms of a specific day of 
the week: e.g;, \ j - ' ' 

' * ' •« 

Tw5 weeks = two Saturdays. iDadibi/Mikaru; S. ChimbuJ. ' 

usually rdTerred to in terms of light/dark, 
day = • "sun- time" iSalt-Yiii; Chimbu]. , 



In ansjver , to = th'^ question; . 
"Is there any count&ble.unit of time smaller "them the day?" 




r 



most . res pondeiitl'Tep lied in the- affirmative*. However, from the 
examples which were given ft became clear that what Vs. bieing referred 
to were specific 'p^nts in time, rather >than a, unit "of time. In many 
cases, thfe.day, is div-ided up into a. series of "time zones" which shade 
one into the other|^he complexity,, (or otherwise) of s'ome of these 
is indicated by t^^h^amples below, 



Kamano/Kafe} E.H.Dx s^. 



day light/sun upr 
Just morning . ' 



Tin about 10.00 a.m. - mornfhg 



sun rises ' 
midday • lOj^O - 2.00 p.m. 
sun turns J:00- p.m. 
sun dies 5.00 - 6.00 p.m. . 
dark • 7.JD0 p.m. 
night f»?pm bed-time onwards 



( 



40- 



trying to light 3.00 - 4.00 a.m. ' ^ 
about to light 5.00 a.i^. 
light 6.00 a.m. 



J 



early'fnorning. 



Woodlark Is..; M.B.D . 

There are only terms for Morning, Afternoon and Night. 

T • J - 

Kewaj S.H.D . ' • 

Time is judged by, th6 position of the sun in the'sky; now Equated* 
(in some sense) ^to points on jr>€'lpck; 



Turning 
more, more 



Turnljng more 



Jurning 




In the 
middle 



Turning^down 




Sunrise 
(comes up)* 



Goes under 



Given below are respondents* dif^/icuTty ratings for various sentences 
involving tiije concepts. 

(I) It took a long time to build the house (2.1) 

(II) It took a sW^rt time to wal^ there. ( 2.4 ) . 



(111) At what tirae did you get there? ( 1.7 ) 

(1v) I got there at (point in time). ( 1,B ) 

(v) I went there two months ago. ( 2.0 ) 

(v1) I will go tHere In two days' time. ( 1.5 ) 

(vii) In the past, I lived in that house. ( 1.0 ) ' 

(viii) In future, I will do.as you say. ( 1.1 ) - ' 

(ix) It takes the same time to build a house as it djoes to plant 
a garden. ( 3.5 ) - , . 

(x) , Yesterday I walked from A to B, tteday I walked-frofn C |o D, 
*^ and on bpth occasions- I took the same time. ( 4.5 ) ' 

(xi) , I dropped the object and shouted at the same t^'^^t.^lfc^O 

(xii) Event A in location 1 and event B in location 2 occu^ffi 
• simultaneously. ,( 2.0 ) , 

'(xiii) It took a longer time to walk from A to B today than -it 
did yesterday. ( 3.2 ) 

(xiv) Doing activity A and then doing activity B takes the same 
time as doing, activity C. ( 4.2 ) 

Overall, the sentences which deal with points in time, the 
past and futuy^e are rated as bei'ig quite easy to express. It is 
°only when we get thi concepts involving length of time , in a 
fairly specific- quantitative sense, that difficulties arise. , 
The following two comments are fairly typical: . , 
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[With Ref. to (-x)]. "The Toad 1s the $ame; cannot say that the thne 
Is the sameK • . 

|Kamano/Kafe, E.H.D.J • . . 

•[With Ref. ti) CxivK)0. This can be said, but it's awkward. If it is in 
units smalleri.than days"f=.4t's hard to express that it is" the- times' 
Which are bell;ig' compared rather than the kinds of aetivi'ties. " * - 

[Patep, Mumeng; Morobe]' « ^ _ ' ■ 

The concept of simultaneity is easily handled by practically all of 
the vernaculars, and this is the case even when the. events referred to " 
occur in separate locations; sev^al responden*ts?J.Dd1cated the existence 
of verb tenses which denote simultaneity. However* this is certalnJy 
n(>t true iff every! case. e*.g: * ^ . 

[iith ref. to\ Cx11)3. * "Only possible if both events could be 
described as ne^r ^»ach other 'geographically". 

[Bena Bena, Goroka, E.H.D..3 



[With ref. to ()^11)|. "Event A happened and event B happened.' ,^ 



ERIC 



'The' conjunction used Indicates that they were either closely-related 
activities or were happening at the same time. 

» ■ [Patep, Mumeng; Morobe] ' * 

♦ 

From' a number of respones it appears that "time", and "distance/ 
space"' a re -often treated as the same basic concept. This, does not 
lead to .difficulties so long as communicators have a conmon under- 
standing 0/ a "normal rate of- travel"; but> it can obviously lead to^ 
misunderstandings- when a new context, with speed unkfwwn, is 
encountered. Thjs phenomenon is exemplt'fied by the following responses, 

-'t'; ... ^ " • 

. • 43 • 
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iRef. to Cli)J. They would say "the road is^ short". ,* 
^ IDaga, M.B.D.J 

/ 

•It is. possible to say these things C"it .took a long time 

etc) but only in relation to the normal time it takes to walk such 
a distance. A-stranger to the culture would not understand. 

IBinimarien, Kainantu; E.H.D.] 

You would tend to talk in distance terms rather than time. 

y 

[Korafe, Tuf i ; N.DJ ' 

[Ref. to (x)]. Literal .translation as follows: 
"Yesterday from A to B I-reached. And today from C to D I-reached. 
Same reach-part to-f eel /experience". (The two trips felt same in 
distance - both "time" and "space" are measured by "distance"). 

[Nasioi ; Bougainville] 

An appreciation of this perceived equivalence qf distance and 
tine Cffnd the effect which this is likely to have upon tH^ "speed" 
derivative) would be essential for ar\y educatioMl"'progranme which 
sought to make use of these concepcs. The almost total absence 

" of a general unit of time (shorter than a day) - as opposed to 
distinct points in time, which are numerous - would also have to 
be taken into account. .Insofar as units of time of the order of 

^days, weeks or years are concerned, there does not appear to be 
any conceptual difficulty. Problems are more likely to occur 
when relatively short periods of elapsed time are considered. The • 
area of "historical" timejvas not tapped in this survey; any 
conceptual difficulties assoc^^ed with this domain are likely to be 
of a different kind, since it is outside peoples' direct experience. 



SOME SUGGKTIONS-FOR AN" ALTERNATIVE CURRKULUH SfRBCTORE ^ ' • 

There have been a number of investigations within Papua New Guinea 
dealing with conceptual difficulties encountered by studen^ throughout 
the educational system (e.g. Kelly 1971a, 19-7n&, Prjice iv'"^ 
Jones .pnd Wilson 1972, Jones 1973). The purpose of this d^iscussion is' 
not that of spending a considerable time in synthesising previous wd'rk 
in the light of this report. There is no need,' since th« basic results 
of this earlier work can be summed up in»a nutshell: 

* . - 1 

Students experience difficulty in dealing with Western science 
concepts', and are several years "behind" their Western, counterparts . 

It is "important that teachers are aware of this fact, othenf/ise 
they would be making 'as sunpti on s concerning their pupils which' were 
totally unfounded. Howeiver, a recognition of the problems is not the 
saifie thi-ng as a solution (though U^is an obvious first step), and 
indeed 1t may.be the tase that a soliitign is not go^3^ to be easily 
located within' the present structure of -education in PNG. In order 
to amplify this last stattient some consideration has to be given tf^ 
the Way ,ln-wh1ch culturally foreign nfatertal is digest^ - and. a 
useful point at which to begin Is that 6T the aearning of a. second 
language. . " ' ' 

Any \anguage 1s-'a symbdllc way .of representing reality, and 
spoken or wrttten forms 9f' the language all have -thetr referents in 
real-life experience. Consider, for example, the very simple , 
concept of Hgih". The word serves simply to represent a class of 
thingswhich we know from life, and Madchen or Perched, (in Gentian 
■ or W.elsh)^^i:^^equally well as a symbol. In effect: then, 
learning a second language consists of learning new symbols for 
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concepts >/h1ch ^Ire^cty exfyt f or the 1 earner ♦ We can represent this 
process in the way shown below.' .... 



Concept. 




Language 1/ 



Equivalence of 
s^bols^becemes 
^ apparent, i;. 



Language 2« 



This can only work, of course^ if the concept for which a" new 
symbol is being learned: e>tists in -equivalent forms in the -two^ ^ 
cultures. If it does not, then the process becomes 'more complicated,^ 
and. confusion fs likely to occur. Bulmer (1971). makes this point 
well wh^ he writes; . ^ 

"Probably they Inon native-speakeris of? English] .assume 
initially that an English term has more or less equivalent.referents 
to some term in their own language »• the elementary pitfall of "all 
learners of a second language. If it doesn't, confusion and loss 
of confidence in the use of the term then follow". 



Dart "(1971) puts forward an inl^fe'restlng suggestion for* the 
teaching of "foreign" s.cience concepts, by drawing an analogy between 
this and second language teaching. He writes;.*, 

"It seems to me that early science [should be offered] as a 
"second culture", valid in its own right, and. taught in much the §ame 
spirit as a. second language is taught. When an Urdu speaking boy or 
girl begins to -learn English, there is- no suggestion that U«lu is' , 
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wrong, nor that English will totally replace his, native Urudu. - - - 
Scienc^ taught in this sp.irit°'as a "second culture" can be learned 
without the stress or conflict set up by attempts to unlearn an 
alternative- set of relationships". • ^ 

"One fepls hound to agree with the serftiment that* a traditional 
body of concepts should not be devalued by the introduction of a 
Western system. Particularly since the concepts .which i.are in 
existence have evolved in respond to the needs of the community, 
its environment and its culture. But, whether one could effeclfvely • 
teach people to l>ave thfe two systems existing side by .side is rather 
more-lfloubtful, and the language analogy rapidly breaks down. ' A more 
fruitful approach would be that of starting from "first culture" ' 
concepts, and moving to "second culture" alternatives through 
situations where the former are inadequate. In this way no devaluation 
would occur and the two > systems could be viewed as an integrated 
whole with different interpretations applying.,ih appropriate- contexts. 

\ Cons^ider a fairly typical programme' which might take place in a 
sci^ool in\papua New Guinea, aimed at teaching some concept', (it could 
be •> Area "cubic centimetre", "bigger than", or anything similar). ^ 
In the worst kind of teaching -situations, the |fresentaticin-4s entirely 
challcand talk - or Just talk - and learners then have no hcpe of 
grasplfig what is being broached. A better approach would first of all 
invol'fe the students in some activity, and out of these experiences 
an attempt at deriving the concept woald be made. We can represent 
this approach -schematically,, as below>' 
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! Engineered experiences 



ConcQg^t 



Second, language referent (e.g. "Area"). 

This approach is perfectly respectable, » but it has, a .number of 
drawbacks, some of which 'are\[isted below. • ^ 

(a) learners' but-of-schoo,l experiences^ are almost entirely untapped 

(b) it is doubtful whether a sufficient experiential framework can 
be provided in the, usually, very short time available in the 
formal school situation. 

(c) . "the learning which has taken place is meaningfu.1 only within the 

context of the school. '■ ^ ' . 

* . . . \ ■ 

If one attempts to overcome drawback (c) by referring .to the . 

situation existing outside the school, then confusion is likely to 

result, simply for the reason that one is drawirig parallels when it 

is very likely that equivalent rfeferentr do not •ex4^t (c.f. Bulmer's 

point above). Take a concre|||||^ample concerning the concept of 

"area". Kelly (private. communication) has reported that in 'the 

Enga district the size, of a piece of land is characteristically 

determined by measuring the length of' two sfdes ;(in terms of, some. 

rough standard). The nearea.t approximation to "area" in the local 

culture consists of these two measurements. At , the same time, 

students learn that area in' the Western sense in defined in quite 
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different terms, and they will normally have acqui»^d the western 
concept (to some undefined extent)- by activities involving sheets of 
paper or card. Now; to draw parallels between the "schooT' concept of 
area and the "cultural" concept is only to invite confiisiori, since no- 
real parallel exists. To move from the classroom situation, to the 

9 

real-life context would be a l,ong and painstaking job. It is possible 
to represent the problem as below. " ^ > > v 



t; t^t — 

Classroom experience. 



Area concept. 



Real -3 if e experience 



Arfea concept 



English label J/ 



J/J 



Vernac\JLlaf label 



Since the two area concepts ar& not the' same, then the comparison, 
can only lead to confusion, iind certainly there will be, no reduction 
in the compartmetjtalization. of classroom and real-life experience. It 
follbws too thattthe english wood "area" cannot serve as a generalized 
label, but will be confined to the specific classro6m context. This is 
totally in line with the "learning without understanding" phenomenon 
and the inability to. transfer knowledge and skills across contexts, 
which so many teachers complain of.- „ 

s . •- ' , . • ■ 

Suppose that instead of providing classVoom exper|ences for 
students and extracting concepts from these, we started off by talking 
about the local concepts'" in english.. Essentially, this would be an , 
english learning exercise, since what one would be doing is,to attatch 
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different labels to concepts which already exist 'for learners. In 'this 
W9y»' a vocabulary of terms would be built up. . : 



/ 



Succeeding stages of the teaching process >/ould then consist -of ' 
moving students from the cultural concepts to the Western conce'ptr-^ : 
contexts w hich are seen to be meaningful . Take the area concept <ts' °tfn 
example: practically all respondents reported that it is in relation 
to the size of pieces of land that this concept wdiili have most meaning. 
So, 1t makes sense that the- teaching of area shoutd Hbepin in relation to 
bldcks of land (rather than with sljeets of paper). ' If a system similar ' • 
to 'that of the Enga, cfuoted above, is in operation then this system 
■ could be used -initially to .determine the areas (local-style) of various ' 
pieces of land. To break away from this system of area-measurement one'- 
would have to demonstrate that it did^not w6rk effecftively in certain- 
situations - because if it wo>;ks effectively all the time, then why on - ' 
earth should one want to change it anyway! This would be very ?asy to"^ 
^ arrange in the^bove" situation. It would be possible to take two , 

gardens - one triangulate and one rectangular for example - wtiich had . *^ , 
the same are«is in local terms, and yet Qne<^f which yielded for more , 
produce than' the other. Ways of resolving tHis dilemijia could be / 
discussed, and it might turn out that the food -production of the ' . • 
garden (c.f. the number of potato mounds 'suggested as a unit, in th'fe 
section on measurement' Qf area^.. 2gl {s decided upon as an alternative ^ 
measurement of size or area* Froip thifs if is on3y a short step to' 
defining a unit of area as something like the amount -of ground needed 
to generate x produce, which could be eventuaVly* defined in terms' of 
length:: and now we are talking "about spmechijig wRich is' very closg 
• ^ to the Western concept of the measurement of area^. To get from this 
, point to a generalised concept of area, applicable tp land., sheets of 
^pap-?r, pieces of cloth,. etc, is' sti'il .oot feasy andrwould have to be- 
taken slowly.. But, in terms oT the very sdufid principle ttiat one can 



only meaningfully move from the known to the ^nknbwn,^ students would 
se^m to stand a much better ch,ance of graspi»|g the general concept when 
proceeding in this direction, rather than staHing off in the aHificial 
environment of the classroom. \ " « ' 

One suspects stropgly t*hat the present structure of education, .where 
students are extracted frcp their framework o^real-life experience in 
order to learn, exists because it is superficially efficient. It is 
.relatively easy to train a body of teachers tb act in a specific way in' 
a'n idealised 'and lairgely artificial environnint; i.e., the classroom. ' 
Prescribed practices can then be carried out,|and an appearance«of ' 
meaningful acjfivitjf. easily .matntaiiied. However, sevet*e doubt exists as 
to whether these procedures,,.constitute, in general, an effective' learning 
environment. In additioh to the studies quote! earlier in th^s section, 
some unpublished work by Williamson (1974) is Interesting for the way in^ 
which it sho^s how everr a very well-designed £nd trla.lled programme can 
lead to minimal learning on the part of students. Willlamison .investi- 
gated the^extept to which standard 6- primary S^chpol pupils who had .taken 
the ?PPS phase 3 primary sciehce. course (almost "certainly one of the ' ' . 
.best-deslgned'.progr armies ever introduced irt ?m) had understood sthe , 
concept of Vblume and its measurement, * He used an indivtduat" testing 
teqhnique, where .oh€^•pupi| at a time wai^askedHo carry out specific, 
operations which would ^demonstr^te ah understanding of what had been 
covered in th course.. The vast majority of thi pupils perform€^d dismally; 
In general* there was' no understandfng of the-Joncepts which the programme 
had b^en ainiing^ at, and there y/as a tot of confusion^ ccnceiT.W activities 
which^hiSd been specifically' covered Iri the programme. (It's woVth 
'mentioning that this investigation was- carried) out in an urban, -demon- 
stratiOR school, where the execution of the' pj^ogramme was likely to have 
been far superior. to that at all, average primary school)." 
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Some possible reasons for this failure of the progranme are as 
follows: ' L • 

(1) The amount of experience which it is possible to provide fot' pupil 
within the classroom is insufficient to enable them to derive the 
concepts which are being aime'd at. At most, pupils spend about 
45 minutes per week in handling materials and carrying out 
activities related to the science programme. ^_Th is is a tiny drop- 
^in comparison with their real-life experiences. 

(ii) The majority of the activities which are carrieWSbt ^ay>e not 
meaningful in terms of life outside the classroom (a failing 
of most educational practices). Most of science and mathematics 
which is ta&ght in schools in, PNG only impinges on the fringes 
of life as most Papua New Guineans lead it. It is only possible 
to learn effectively When what is being learned is seen to be of 
* use and to fit into a.broader framework, of experience (c.f. the 
comment made with regard to "distance, as the crow flies", P. 30 ). 
s Moving from the known to tbe unknowjt would consist. of placing 
learners in a context where the known was no longer capable of 
. dealing with the* situation (as jt\ the "area" example quoted' 
, above) '. ^ / / , f{ 

(ili) Many of the concepts - particularly the basic science concepts 
with which this report has/beer, concerned - which are taught. .in'' 
schools are at odds with Ibhe concepts which exist and are useful 
outside school^. (A host of examples of this originated out of the 
questionnaire replies').. It would not be surprising it this led 
to confusion in the minds of the learners.' 



If one is to adopt an educational strategy which seeks to capiitalise 
more upon the actual experiences of the learners, outside the clagsroom 
situation, then a radical shift of emphasis in teac.her training is needed. 
Rather than the initiating of teachers into the mechanics of a well- 
defined sylliabus, the training progranroe would haye tiQ;--concentrate upon 
turning teachers into "action researchers". The end-pb/ints or objectives 
of prograimes would have to ba^specifiefl, the starting points would not 
be (-though some. general principles could be formulated). And whi^e some 
general strategies for shifting learners from known starting poln'ts to 
unknown end-points could be similarly outlined, the detail would have.to 
be the province of the individual teacher. A few broad steps by whichj 
such a programme might progress are outlined below. 

(i) In terms of the end-points of -the programme," the" nearest possible 
cultural equivalent for the learners would be identified.' Jhe . 
Initial phase'Would constst simply of elucidating .the traditional 
version of the we'stfern concepts which are being introduced, -and 
during this phase a vocabtilary woul^i be built up. AVI ■of this 
early work would, of necessity, take place in a. context which was 
me.9'jfiingful . ) ■ ' ■' ' 

(11) ' A situation where the^traditional concepts broke down or were 

inadequate would liave to be set up - again in a context which is 
as. natural" and meaningful as possible. Through this., "conflict", 
ifwould be possible ^o. modify the cultural concept and moVe It 
in a.direction Which is closer tt) the end point. " ^ 

(iii-l It^'may be- neceijsary to produce mte of these "conflict;,' 

. ■ ,y* situations before tl^^ learners arrive a"^ the-tTesired end-point. 

" When they do get there^ it wtl^'bife in terms of situations' which 

. ^ are meaningful and seen tb-be useful for real-life contexts. 



/ 
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(ly).At this point It may be desirable to shift Into the more Idealised 
atmosphere of the classroom and attempt to generalise the concept,' 
applying it to more artificial set-ups and demonstrating 1ts°^ . 
- universal applicability. ThIsJs a difficult step/-. but 1t Is ' 
usually the one which Is attempted first In current educational ' • 
•prograimies . . • • ^ ' - 

All. this of course will change the Image ^f a teacher completely, 
and whether 1t would be possible to get the majority of teachers, who 
are already In s^ervlce to act as researchers Is a debatable point. 
(See e.g. Jones and" Kelly (1973) for some discussion concerned With * 
this subject). However, It should be' possible to train new teachers 
to act In such a way, anji given sufficient moral anci material back- 
up these new people could rapldly^brlng abollt a cliange 1n the system, 
particularly since material which v9as uncovered and approaches used " 
woultl act as a resource foe-others In the same situation once It had 
been recorded.' All over the World a move against the aloof and 
oftien Irrelevant and meaningless nature of educational practice 1s ^ 
gathering momentum; the main cry Is fhat one'cannot divorce education 
frcin the Experiences of life outside school, (see Holt (1973) for' , . 
A fluent , and persuasive argument^. Essentially. It Is this move 
which. Is batng echoed herej and other, opinion in favour of such a 
move in PNG has been voiced too. y 



■ Phllp and Kelly (1974) have argued In favour of building upon 
traditional concepts, in the teaching of maths. and science 
Cparticularly with ijegard to classifications) and have suggested a 
'.'cultural gamel" appraach. Prince (1969) too is suggesting something 
close to this approach when he remark^ •• • 



t 



V 



sv. 



?'The teacher himself can play an active part In forwarding the 
necessary research. Ir^lghts provided daily in the classroom caiube 
recorded, written up and either published or passed 'on to others to 
record In their research material.". CBUlmer (1971) is a most pressing 
advocate when he writes:)) 

"It may sound Utopian, but I for one. would Ij^ke to see every school 
•Jathis country transformed into a junior nesearch institute", 

* ' » 

•It's true that It does soQnd Utopian; but on the other hand one' 
begins to wonder how much longer the* present educational structure, which 
gives' .Its. students so little in the way'of meaningful learning, can 
survive.' The movement toward a more "community-based" sy^em for PNG has' 
produced a deluge of words over the last few years, and little In the way of 
results, jf teachers were tValned to become action-researchers, and if 
progr^mes were built ort learners' meaningfurexper fences (which would 
then.be inevitable), then a more^ coimiunlty-orlented system would follow^ 
naturally. And It Is a reasonable assimiptlon that students wou>^ 
understand' a lot more of maths and science than they do at the moment.- 
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